A 56-year-old woman, post-menopausal for 12 years, presented with gradually enlarging palpable abdominal mass over one year, loss of appetite, abdominal distension and early satiety, without any vaginal discharge or post-menopausal bleeding. Physical examination revealed a lower abdominal bosselated mass corresponding to 24 week uterus size. Per vaginum, a mass was felt in the left fornix, right fornix was free. Ultrasound showed a mixed echogencity solid-cystic abdominopelvic mass with thin septations. Computed tomography [Table/ Fig-1 ] revealed a large multiloculated solid-cystic abdominopelvic mass (19.6x13.9x16.2cm) with areas of fat attenuation and fat fluid levels suggestive of teratoma. Ovaries were not separately visualised. Ascites was absent. Biochemical investigations revealed elevated tumour markers CA19.9 (102 U/ ml), CEA (4.3 ng/ml) and CA125 (398.7 U/ml). Laparotomy revealed a right ovarian mass. Total abdominal hysterectomy was performed with bilateral salpingo-oopherectomy, pelvic lymph node sampling, infracolicomentectomy and appendicectomy. There was no obvious evidence of metastatic disease.
containing pultaceous material with hair shafts, few whitish specks of calcification and a small solid blackish nodular area (1.0x0.5 cm). Left ovary revealed normal ovarian parenchyma. Microscopy revealed cystic areas lined by epidermis-like keratinised stratified squamous epithelium and underlying fibrocollagenous stroma with pilosebaceous units cyst macrophages with lymphoplasmacytic infiltrates, adipose tissue, ganglion cells, cartilage, pigment, smooth muscle, pancreatic acini, gastric mucosa, calcification and nerve fibres . The blackish nodular focus was composed of lobules and nests of polygonal cells with pleomorphic vesicular nuclei, prominent eosinophilic nucleoli, mitotic figures, intranuclear inclusions, abundant eosinophilic cytoplasm with focal melanin pigment and stromal necrosis. Since cytological features and abundant melanin pigment were strongly suggestive of melanoma, a provisional diagnosis of melanoma arising within a teratoma was made and confirmed on immunohistochemistry, which was positive for HMB-45 . Staining with other markers was not deemed necessary.
Reevaluation for the presence of a primary malignant melanoma elsewhere (skin, CNS and eyes) was negative. Post-operatively she Keywords: CA19.9, CA125, CEA, HMB-45, Ovarian dermoid cyst, Ovarian malignant melanoma 
ABSTRACT
Mature cystic teratomas, also known as dermoid cysts, are composed of a mixture of tissues derived from all three germ layers and constitute about 20% of all ovarian neoplasms. However, malignant transformation in a mature cystic teratoma is an uncommon event occurring only in about 1.8% cases. A variety of tumours can arise within a mature cystic teratoma (most common being squamous cell carcinoma), with malignant melanoma being extremely rare among such tumors. While most authors believe that primary ovarian melanoma almost always arises within a mature cystic teratoma, the primary nature of an ovarian malignant melanoma can be ascertained only once metastasis from a cutaneous melanoma is ruled out. The first case of malignant melanoma arising in an ovarian mature cystic teratoma was reported in 1901 and only about 45 additional cases have been reported till date. We present another case of a primary malignant melanoma arising within a mature cystic teratoma.
[ Table/ 
DISCUSSION
Ovarian teratomas are composed of cellular elements derived from all three germ cell layers, all of which are capable of giving rise to malignant tumours, though this occurs only in 0.17-2% cases [1] . A wide spectrum of malignant tumours are documented, commonest being squamous cell carcinoma (88.3%), followed by adenocarcinoma, fibrosarcoma, carcinoid tumour and mixed tumours [2] . Malignant melanoma arising in an ovarian teratoma is a rare event with an estimated incidence of 0.2-0.8% [3] .
Most ovarian melanomas represent metastasis from a known melanoma elsewhere [4] , with 77 such cases reported till date [5] and asymptomatic ovarian metastasis reported in up to 18% autopsies [6] . Most cases labeled as primary ovarian melanoma represent metastasis from an unknown primary or a primary melanoma which was excised or underwent spontaneous regression [5, 7] . Forty-five cases of primary melanoma arising in mature cystic teratoma have been reported [8] . Our review of literature showed that the diagnosis of a primary ovarian melanoma arising from ovarian parenchyma (in absence of a dermoid cyst) may be exceedingly rare, to the extent that no such cases have been explicitly reported so far.
Primary malignant melanoma within an ovarian dermoid cyst was reported first by Andrews in 1901 [9] . Dermoepidermal junctional activity was not observed in our case, similar to a review by Ueda et al., who found it in only 50% of the cases [10] . This may be explained by the fact that a melanoma may originate from any melanocyte containing component of an ovarian dermoid such as meningeal or uveal epithelium, as opposed to cutaneous melanomas that essentially arise from the dermoepidermal junction. Alternately, other benign pigmented lesions (nevus or pigmented schwannoma) may also give rise to a malignant melanoma [10] . Finally, tumour invasion itself may destroy the dermoepidermal junction from which it arises.
The presence of a blackish solid nodular area within the dermoid on gross examination and microscopic features characteristic of melanoma (pleomorphic vesicular nuclei, prominent eosinophilic nucleoli and intranuclear inclusions) in our patient supported the diagnosis of malignant melanoma arising in a teratoma. Immunohistochemically, the tumour cells were positive for HMB-45, a specific marker for melanoma, thus confirming the diagnosis. Melanoma tumour cells may also be positive for S-100, MART-1, Tyrosinase, Melan-A [4, 5, 11] , C-kit and PTEN [8] .
Our case was labelled as primary ovarian melanoma as it meets most of the criteria proposed by Boughton et al., [12] viz., it was unilateral, associated with an ovarian teratoma, with no evidence of demonstrable extraovarian melanoma and there was good correlation of patient's age and symptoms (post-menopausal female with a long-standing gradually enlarging abdominal mass) with the documented cases in the past. It has been proposed that the possibility of melanoma arising in ovarian cystic teratoma is high when associated with elevated serum levels of CA19.9 [2] . Our patient had elevated serum CA19.9, and further, ours is the only case associated with elevated levels of CEA and CA125 as well, not documented previously. Hence, proper identification of histologic features aided by melanocytic markers is important for making the right diagnosis.
The clinical, radiologic and per-operative diagnosis was dermoid cyst, confirmed on histopathologic examination, with only a small incidental melanoma component. While there are no specific differential diagnoses for the former lesion, sex cord stromal tumors and steroid cell tumours (both having cells with abundant eosinophilic cytoplasm) are the differential diagnoses for ovarian melanoma. However, in our case, the cytological features, focal melanin pigment and immunohistochemical positivity for HMB45 along with a negative survey for melanoma elsewhere confirmed the diagnosis of a primary ovarian melanoma.
The treatment of choice for ovarian malignant melanoma is hysterectomy with salpingo-oopherectomy and pelvic clearance followed by chemotherapy. Although primary ovarian melanomas are associated with very poor prognosis similar to melanomas arising at other unusual sites, chemotherapy with drugs like cisplatin, dacarbazine and temozolomide have prolonged the survival in some cases [3] . Recent studies have also highlighted the importance of immunotherapies and targeted therapies for the treatment of malignant melanomas. Compared to ovarian carcinoma, patients with ovarian melanoma at similar stage have a worse prognosis [2] . Ovarian melanomas metastasize locally to adjacent structures or by hematogenous or lymphatic routes to the liver, lung and bones [2] . Our case had no such metastasis.
CONCLUSION
Malignant melanoma arising in an ovarian mature cystic teratoma is exceedingly rare. It is important to establish its origin from a teratoma and rule out a primary melanoma elsewhere before considering the diagnosis of a primary ovarian melanoma.
